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Yo = ¥(a)
yI+1 = yl' +hf{rjﬂyl}

100,1) La) ) 3 Buler &y b Jasy. you(t) s i=0,1,2,3,..n-1 JSJ

function [tvals, yvals|=feuler(f start, finish,startval,h)
s=(finish-start)yh+1;
y=startval;t=start;
yvals=startval;tvals=start;
for i=2:5
yl=y+h*feval(f,y);

tl=t+h; 7

(o,4) Leiyles



(01) pdy S
izl dady y'=ap +x Ll Aslall 4 (0,1) Laj )l pddeudl

h=01 30 <x<] L& y(0)=0

: JH
1) fun ody mefile 3 DI -5 ey
[xy]=feuler(fun',0,1,0, 0.1);
== plotfy,'r');
== hold:
> plot(-1+exp((x."2)/2));
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x v exact
01000 o 0.0050
02000 0.0100 0.0202
0. 1000 o 0.0050
0.2000 0.0100 0.0202
0.3000 0.0302 0.0460
0.4000 0.0611 00833
05000 01036 01331
0.6000 0,1587 01972
0. 7000 0.2283 02776
0LE000 03142 03771
10000 0.5471 0.6487
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function yp=£501(x,¥)
yp=2*x*y;
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[tvals,yvals]]=rkgen(f501"0,2,2,0.2,1);

[tvals yvals2]=rkgen(f301'0,2,2,0.2,2);
y=2 *exp(tvals."2);

plot(tvals,yvalsl)
hold

Current plot held
plot(tvals,yvals2,'r")
plot(tvals,y,'g")
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Comparing Fungs Kutta methods
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function yp={3(1,y)
yp=-3%y;
el Gas o
[t y1]=abm({5',0,6,50,0.1);
[12 y2]=abm({5',0,6,50,0.2);
[13 y3]=abm('(3'0,6,50,0.4);
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: S
rm-file ol Cale S UGy
Junction fv={34{1x)
global p
Jv=zeros(2,1);

(l)=x(l);
F(2)=0.5%cos(x(2))+x(2)-(2*(x(1)"2));

PRI el g1 e Joeld J e 5
[t] xl]=ode23(@f54,1,2].[0,10]);
12, x2] = oded5(@f54,(1.2].[0,10]);
iy 3 J dsolve U13 (0,0, 1)
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==Y = dsolve"Dy = y"2¥(1-y))
Warning: Explicit solution could not be found: implicit solution
refurned,
¥= _ ~
t+1/y-logfy) +log(-1+y)+C1=0 FoP S 397 g b

>> dsolve('Df = f+ sin(t)", f{pir2) = 0')
m :
-1/2%cos(1)-1/2*sin(t)+ 1/2*exp(t)/(cosh(pi) +sinh(pi))(1/2)

== dsolve('D2y = -a*2%", () = I, Dy(pila) = 0)
m -
cas{a*t)

tﬁf?ﬂ.&h&dw&iﬂw}

Fraymssxpt
s=dsolve('D2x+Dx+.25%=0" 'Dp+.5*p+.25%*x=0" "x(0)=4" Dx(0)=0", p(0)=0")
3 =
p: [IxI sym]
x: [Ixl sym]
R 4
dans =
exp(-1/2%)*(4+2%)
= ap
dans =
-1/8%(8%1+ 2%¢°2) *exp(-1/2*1)
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>> dsolve("'D3u=u','u(0)=1",'Du(0)=-1'"D2u(0)=p’, ')

ans -

1/3%pi*exp(x)-1/3%(1+pi) *37(1/2) ¥exp(-1/2%x) *sin(1/2*3°(1/2) *x) +(1-
1/3*pi)*exp(-1/2%x) *cos(1/2%37(1/2)*x)

MATLAB J& &) jr dlol &Yl (0,1)
olas 594 JLIMATLAB e Tl godall J- e 52l e 3 J gl
oYslall e sty ik 305058 Pl adan Ol e ol Alols
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o oty o ox oy £
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bi4ac=0

 Lokie Lol L] J 55
b=dac<0

t ladie 815 Uolae Lgil s
b*dac>0
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Elliptic Partial-Differential Equations
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j=01...... m JSJ u(Xg, ¥;) = g(Xo, ¥;)
i=0lom SN ux,,y) =g, )
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2A(h/ k) + uy =y +uey ) _(%]z(ﬂl,j-l FUy )= _hzfl:xn.}';)

dons 31y el SVl e pl ) R ool RsLall J gl U

MATLAB sl pdnid dkoo W1 23 330 Lo i) Uslaeld (gouall J) g alor

Uslas Tnpl s Gdes I Jom il 35,151 3 el o pULi L J
(2.0) @3, JELI 3 (Gandl) 5 9a) (3,a0 O gl 5,

(aV) oy Jus
po ) 0,65 ¢ Al Lo Wslall fo (o i) MATLAB otz
Fulr,y)=(x —y) Sl g4
%+§;’;=4, 0<x <], O<y<2;

u(x,00=x*  u(x,2)=(x=-2)", 0<x<l
u@,y)=y% uly)=(r-1)%, 0sy<2;

S
™= Lﬂ,_,‘_,..h.ﬂ UL J'L-'-:j 1.7...U:£ g:.ﬂ {&:..llh) poison E_:.L:J:JI ;,—E
3 ,,,JL'..J'I

== poison
The Elliptic equation of the form

d"2widi”2 + d"2uide”2 = filxy) a<x<b, c<y<d
Subject to the boundary conditions

u(ay)=glay)  c<y<d



u(b.y)=g(b.y)
u(x,cl=gix,c) a<x<h

ufx,d)=g(x,d)

the number of grid sections for the x variable; n= 3
enter the number of grid sections for the y vaviable; m = 5
enter the maximum number of iferations 50

enter the right end poini of the range of x ; a= 0
enter the lefi end point of the range of x; b= 1
enter the right end poinf of the range of v, c= 0
enter the left end point the range of y; d= 2

enter the tolerance | tol=.0005

enter the function fix,y)=4

enter the exact solution e(x,y)=(x-y)."2

enter boundary condition u(x,c)=(x)."2

enter boundary condition u(x,d)={x-2)."2

enter boundary condition u(ay)=(v)."2

enter boundary condition g(by)=(1-y)."2

: total squared error ru1w-ld}o_5{ﬂ,ﬂerJiﬂ1}gyﬁiJ“’laﬂ1d.i-iuﬁ

The exact solution is e =

0.1600 0.6400 [1.4400 2.5600 4.0000 ]
0.0400 0.0400 03600 10000 19600 32400

0.1600 0.6400 [.4400 25600 0. 1600 ]
0.3600 00400 00400 03600 10000 19600

01600 0.6400 14400 f.6400 01600 [
L0000 03600 00400 00400 03600 10000

The approximated solution is w =

01600 0.6400 14400 23600 4.0000 ]
0.0400 01081 05644 12043 2.0279 32400
01600 01192 06032 10830 15389 25600
0.3600 01592 04833 08032 11190 19600
0.6400 02282 02046 03645 07080 14400
L0000 03600 00400 0.0400 03600 1.0000

error = 1.0280
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Parabolic Partial-Differential Equations
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u(x,0)= f(x), 0<x<l
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5 itad| Crank-Nicholson method O gadS =L S &3 b aldinza) LS 5l
1 O(k*+h?) lﬁj!wdnithi-c.ﬂ&_, by, h sl

2
W jq — U ; _ [ui+|,j _2"‘:',_;' tU Uy _2"'.',_;'+| + ui—l,j+l] ~0

k 2 h h

(ﬂ,A),,.{;JE-
: A G Zoa i Latitans 59 2333 LUl Dol Jo 3

%—ﬁz:ﬂ, D<x <2, O<r;
ot ox
u(0,t)=u(2,t)=0, >0 ¢ el
. T
.u{x,ﬂ]:smEx, 0=<x <2

t gl AL el 0,65 m=104 0.1 ¢ n=100 plisauly
(e f)=e =19 sin(%)x ,
s
(oY) o Jsi o (L) hear E&L‘rﬁ plasaal |4
== heat

The Parabolic equation af the form
d"2u/de"2 - (alpha®2)® d"2w'dx"2 =0 0<x<l, 0<t<T
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Subject to the boundary conditions
u(0,1)=T1

u(l,i)=T2 0<i<T

u(x,0)=fix) f==x<={

enter the number of grid sections for the x variable; m= [0
enter the number of grid sections for the [ variable; n = 100
enter the end point of the range for x ;1= 2

enter the end point of the range for 1; T= .1

enter the exact solution efx,i)j=exp(-1. *(pi*2/4)). *sinfipi2). *x)
enter the constant alpha = 1

enter the constant T1 =

enter the constant T2 = ()

enter houndary condition w(x,0)={ix)=sin{(pi/2). *x)

approximate solution
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u(0,ty=u(l,)y=0, t=0
u(x,0)=f(x), v=x=l]

%(x,ﬂFg{x}, O=x <1
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= wave
The Hyperbolic equation of the form

d"2u/dt"2 - (alpha2)*d"2u/dx"2 = 0 O0<x<l, 0<t<T
Subject to the boundary conditions
w(0.1)=u(lt}=0 0<t<T

u(x, 0)=fix)
du/di=g(x) f<x=<|

enter the number of grid sections for the t variable; n= [0
enter the number of grid sections for the x variable; m = [0
enter the end point of the range for x; I= 1

enter the end point of the range for 1; T= 1

enter the constant alpha= 1

enter the boundary condition fix)=sin(pi*x)

enter the boundary condition gix)=0

enter the exact solution e{x,t)=cos(pi*i). *sin{pi*x)

approximated solution
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s m-file

=1
y' =) = y+Inx, 1<x<2
_}?{1)=U,
»2)=In2

=Y
u  u
?—§=ﬂ, Osx=nrm t=0
u(0,0)=u(l)=0, t=0
u(x,0)=sinx O<x=nmw

-y
ou
—(x,0)=0, 0<x<m
a:( )

2

X _O4 o, 0<x<2 =0
ot ox

0=x <2, O0<t; u(0,0)=u(2,t)=0,
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2 + —J -2x=cos X (i

dt* dt
=0 Ledie x=0 s dyfldx=10 O] S
y=1+e' 5 yO)=1 0<x<l Oliu& —Y'+y=x (o
V'=sint+e”  y(0)=0, 0<t<l (-~
y=t© p0)=0, 0<r<2 (G

t ) i Ll Al ) psaad -0

y'=l=-y p(0)=0, 0<r=<l (I
y==y+t+l  p(0)=2, 0=¢25 (¢
Y= =y+lnx  y1)=0, y2)=n2 1<x<2 (>

V'=4y=x) p0)=0, y(1)=2 0<x<1 (



